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Mars Exploration Rover Science Goals

Search for and characterize the mineralogy, morphology, and textures of a variety
of rocks and soils that hold clues to past water activity. In particular, samples sought
will include those that have minerals deposited by water-related processes such as

precipitation, evaporation, sedimentary cementation, or hydrothermal activity.

Determine the distribution and composition of minerals, rocks, and soils surrounding
the landing sites.

Determine what geologic processes have shaped the local terrain and influenced the
chemistry. Such processes could include water or wind erosion, sedimentation,
hydrothermal mechanisms, volcanism, and cratering.

Perform "“ground truth" -- calibration and validation -- of surface observations made
by Mars orbiter instruments. This will help determine the accuracy and effectiveness
of various instruments that survey Martian geology from orbit.

Search for geological clues to the environmental conditions that existed when liquid
water was present. Assess whether those environments were conducive to life.




Spirit, Opportunity Science Payload

Remote Sensing Package ———p
Pancam Mast Assembly (PMA)
Pancam
Mini-TES

Communications
Antennas

In-Situ Package

Instrument Deployment Device (IDD)

Microscopic Imager
Alpha Particle X-Ray Spectrometer

Mossbauer Spectrometer
Rock Abrasion Tool

>

Magnetic
Properties




For MER, mobility is a critical science asset

Spirit, sols 1-90 Opportunity, sols 1-90
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§ CRE
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Eagle Crater |
(Jan. '04)

Left Victoria:
Sol 1679
(Oct. ‘08)

Clay mineral deposits =
~_seen from orbit

Today:
Sol 3015

more than 8.5 years
of operations on
Mars!

34.5 km (21.5 mi)
of driving

Endeavour
Crater

e 22 km diameter

* interesting water-
related minerals!




Arrival and Traverse Exploring the

of Cape York rim of Endeavour
crater...

The strongest
phyllosilicate
signatures

—
detected from
orbit are on the
SE (basinward)
side of the crater
rim deposits...
but had to stay on
NW slopes to
maximize solar
power!

...targets for the
approaching spring
and summer!







Base of Cape York: larger
clasts, poorly sorted, angular
to rounded
lithic polymict breccia!?

Shoemaker Ridge: Poorly-

sorted, striated, small
clasts in fine matrix...
suevite breccia?

Chester Lake

Tisdale




Homestake vein




Homestake vein

Pancam
image width ~40 cm

MI (30 um/pixel)
vein is ~1.5 cm wide

APXS data show
elevated S, Ca...
is this a calcium
sulfate vein?




Homestake vein lights up the
Pancam "hydration index" defined

by Rice et al (2010)

Spectral behavior near 1000 nm

more consistent with gypsum
(CaSOyg4 ¢ 2 H,0) than anhydrite

(CaSOs4) or bassanite (CaSO4 « 0.5
H20O)

Gypsum interpretation consistent
with APXS identification of high S,
Ca in stoichiometric ratio

consistent with CaSO4

Squyres et al (2012), Science, 4 May




We parked on a north-facing slope at a Shoemaker ridge
outcrop location called "Greeley Haven," riding out the
rover's 5th Martian winter for about 5 Earth months...
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Curiosity’s Science Goals

Curiosity’s primary scientific goal is to explore and quantitatively
assess a local region on Mars’ surface as a potential habitat for
life, past or present

Objectives include:

* Assessing the biological potential of the site by investigating any
organic and inorganic compounds and the processes that might
preserve them

* Characterizing geology and geochemistry, including chemical,
mineralogical, and isotopic composition, and geological processes

* |Investigating the role of water, atmospheric evolution, and modern
weather/climate

* Characterizing the spectrum of surface radiation




MSL Science Payload

ChemCam

Mastcam /
\

REMS

RAD

DAN

MAHLI

APXS

Brush MARDI
Drill / Sieves

Scoop

Wheel Base: 2.8 m
Height of Deck: 1.1m
Ground Clearance: 0.66m
Height of Mast: 2.2 m

REMOTE SENSING

Mastcam (M. Malin, MSSS) - Color and telephoto imaging,
video, atmospheric opacity

ChemCam (R. Wiens, LANL/CNES) — Chemical composition;
remote micro-imaging

CONTACT INSTRUMENTS (ARM)
MAHLI (K. Edgett, MSSS) — Hand-lens color imaging
APXS (R. Gellert, U. Guelph, Canada) - Chemical composition

ANALYTICAL LABORATORY (ROVER BODY)

SAM (P. Mahaffy, GSFC/CNES) - Chemical and isotopic
composition, including organics

CheMin (D. Blake, ARC) - Mineralogy

ENVIRONMENTAL CHARACTERIZATION

MARDI (M. Malin, MSSS) - Descent imaging

REMS (J. Gdmez-Elvira, CAB, Spain) - Meteorology / UV
RAD (D. Hassler, SwRI) - High-energy radiation

DAN (l. Mitrofanov, IKI, Russia) - Subsurface hydrogen







Science vs. Operational Goals

Examplel MER magingf©perational Goals:

Imagerthe Sun fer.roverghavigation

Reselve wheel-sized;hazards at 00im distance to
AIdMEEVETS: tiraverse detisions

Provide Stereo/topo data for: driving and rover arm
Dlacement-decisions

Prioviderhigh-res, color imaging to help guide
choice of in situ targets
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Opportunity/Pancam sbl 3008













Normal (dusty)
MPF rocks

Rare ol/px
pebbles?

Bell et al. (2002)
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Follow along!

http://pancam.sese.asu.edu
http://marsrovers.jpl.nasa.gov
http://marsprogram.jpl.nasa.gov/msl
http://www.planetary.org






